
Measurement of the
Ratio of Branching Ratios

� � �� �� � �

� � � � � �

With CDFII
Ivan K. Furić, CDF / MIT
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Inherited from Run I:


 Central Calor. (

E WE X

)
 Solenoid (1.4 T)

Partially new:


 Muon System
(extended to

E WE J

)

Completely new:
 3D Silicon Tracker (
E WE J

)
 Faster Drift Chamber
 Plug and Forward Calorimeters, Time Of Flight
 Trigger System (trigger on displaced vertices)
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Per B meson decay,
 determine decay flavor [use flavor specific states]
 identify B meson production flavor [flavor tagging]
 measure B proper decay time [ \ ]

resolution]
Time-dependant asymmetry:

^`_ acb dfe g h i jlkmn _ acb dfe g o i jlk_ acb dfe g

i jlkmn _ acb dfe g p i jlk_ acb dfe g

h drq s o t gvu wxy d zu e g
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J { X | [dilution]
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 rapid oscillations:� X��� X L � 0 M

(90%CL, PDG)
(indir. meas:

JK L � 0 M

)
 very good \ ]

resolution needed:
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 semileptonic decays: B momentum error � X�


 hadronic decay ( � � 1) negligible ( � �� X

)
 using base RunII silicon : 60 fs � � X � L � 0 M


 layer of Si on beampipe: 45 fs � � J J L � 0 M


 Problem: how do we trigger on these decays?
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 challenge: read out SVX and
track at 10’s of kHz SVT
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 trigger on 2 displaced tracks²´³µ ¶ · ¸º¹ » ¼l½l¾ ¿ ·ÀÂÁ Ã Ä ÅÆÈÇ Å Ä ¿ Ã Ã É
 huge charm samples gathered
 with small int. luminosity,
competitive charm analyses
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 good for � mixing because of good \ ]

resolution
 �� 0� 1 2

“golden mode”

Ë fully hadronic, flavor specificË few tracks “easy” to trigger, reconstructË 0� � 1 0 , �

narrow resonance
(cut on invariant mass good )
 first observed at LEP
 branching fraction? (PDG: <13%, 95% CL)

(determines number of � available for mixing)
 initially assumed � . / � 0 1 23


 background composition? ?
 answers: branching fraction measurement
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 want to understand rate of � 0� 1 2


 compare to similar decay

� 0 1 2


 count how many � vs

�

are reconstructed
 what is different?
 rate of � production different from

�


 � B probability for

Í
to hadronize as � �


 final state � 1 vs 0 2 1 0 1 0


 account for by using PDG ratio of BR’s
 kinematics slightly different efficiency?
 � | � /[Î \ \3 � � /Ï � ]3 � � / ] . ÐÒÑ 3 � � / . � \3


 will need to consult Monte Carlo simulation for this
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We measure the ratio of branching fractions:Ôk ÔÖÕ u

×ÙØ d × Úk k Û g×ÙØ d × Ú � Û g h d × Úk g
d × Ú g u Ü d × Ú g
Ü d × Úk g u

×ÙØ d Ý Û Û g×ÙØ d k Þ ÛRßà à g


 control sample:

2 � 1 2
and corresponding

BR relative to

� 0 1 2


 N(

�� ), N(

2

), N(

�

) obtained from fits to data
 � / �3

/ � / �� 3 , � / �3 � / 23
from realistic MC
 / 0 0� �3

are taken from PDG
Key issues:
 reconstruction of mesons with good
 robust and correct extraction of

/ 3


 realistic trigger and analysis simulation
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687
6:9 ;

<>= ? < @7 A7 B CD

<>= ? < @ A B CD E FHG IJ K FHG FJ ?ML NPO ND K FHG F Q ?ML RL ND

K FHG FS ? <T D
Using the world average value for

UWVUYX
UWVUYX E FHG Z[ K FHG F I

we obtain:

<>= ? < @7 A7 B CD

<>= ? < @ A B CD E \ G Q K FG Z ? L NO ND K FHG Z ?ML RL ND

K FHG Q ? <T D K FG Z ?] T D

Our measurement assumes the same fragmentation
model for

^
_ and

^

mesons.
... now we can estimate our _ mixing reach
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e see 80

^
_, should see 1000 according to YB

e no single culprit, many effects contributed

e trigger development (more efficient patterns etc)

e tracks which cross SVX half-barrels

e beam displacement ruins wedge symmetry

e trigger track quality cuts

e analysis efficiency (YB quoted fiducial)

e _ f � ^
_ g_ � �

e not using two-body B trigger

e correct for trigger development, DPS triggers
expect 1600

^
_ hi g j

I. K. Furić,
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g_ Mode f f � � m

g_ n d, o 4 d, d o

g_ p +-, +q d, +q

g_ � � d, 4r d, d �

e caveat:

n

and p modes suffer from large^

reflections worse S/B, need to study

e g_ � � mode does not suffer from this problem

e ^
_ g_ � � has lots of combinatorics

e can potentially recover

n g_ decays, need to
understand ct resolution

e go with conservative yield increase with new
modes

4 d d d ^
_ hi g j
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e Current performance:

e s +q d d hi g jt u s 4wv +

ex y s �

, z ��{ � m s q / hM|

2 z sensitivity

_ s + .~} | g j

with 500} i g j

e With “modest” improvements:e s 4 d d d hi g jt u s 4wv +
(improve trigger, more modes)ex y s �

, z ��{ � m s . d hM|
(event by event prim vertex, Si on beampipe)e � z for _ s + r } | g j with 1.3

hi g j

e . z for _ s + r } | g j with 1.7

hi g j

e . z for _ s 4 �} | g j with 3.2

hi g j

e this is a difficult measurement
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e _ mixing at CDF II at a glance:

e initial work has begun

e reconstructed signal mode,
understand rate

e work on tagging currently
in progress, promising -1.5
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C K M
f i t t e r

LP 2003

e we want to constrain the unitary triangle

e expect to surpass world limit with 1 year of data

e beyond that, need to work on { �

resolution and
taggers to further extend reach

e push for more luminosity and gather more data
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e how reliable is our counting method?
(assign counting systematic error)

e vary shape parameters for templated background

e extend fit range, fix continuum parametrization

e fits result change up to � /

e can improve background parametrization
I. K. Furić,
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e high and low-mass sideband: different compositione subtract only high-mass sidebande but scale up number of events
(using the exponential fit for the comb. background)e check relevant distributions for both

^

and

�

e in addition, check N-1 cut efficiencies
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e check many variables, good agreement for most
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